Although fNIRS-based diagnosis is difficult, fNIRS-based neuropharmacology is promising
fNIRS-based Neuropharmacology
Studying effects of drug on behavior. This area of study has become popular around '80. 
Conceptual basis of neuropharmacological fNIRS = Behavioral neuropharmacology

Brief introduction of ADHD
ADHD is the most prevalent psychiatric disorder of childhood characterized by heterogeneous phenotypes including 1) Age-inappropriate inattention 2) Impulsivity 3) Hyperactivity ADHD prevalence rate: 3-7%. (Polanczyk Am J Psychiatry, 2007) ADHD symptoms are most often identified during early elementary school years. Later in school age, ADHD patients tend to suffer from academic difficulties and develop anti-social behaviors. ADHD persists into adolescence and adulthood in 65% to 85% of cases, leads to impaired educational and vocational performance Response: Press the button Inhibition： Not to press the button
Attention-Deficit Hyperactivity Disorder
Assessment of ADHD
Response Inhibition
Go/no-go task performance data for Typically Developing and ADHD children 
ADHD vs TD
Cortical target for Go/Nogo task Aron et al., 2005 Where in brain?
Singh AK et al.
NeuroImage 27,842-851 (2005) 
Probabilistic registration using reference database without MRI & with 3D-digitizer
In HOMER2, SPM for fNIRS, POTATO Virtual registration using reference database without MRI & without 3D-digitizer Tsuzuki, D et al. NeuroImage 34, 1600 -1611 (2007 ・Channel positions are probabilistically registered to MNI space using 3D digitizer ・MFG, IFG, SMG, AnG are covered Tsuzuki &Dan, NeuroImage (2014) fNIRS probe placement for Go/Nogo task Are they different in cortical representation? Can they be distinguished?
Neuropharmachological fNIRS on ADHD
・Drug treatment is widely practiced: -methylphenidate (MPH), dopamine agonist -atomoxetine (ATX), noradrenaline agonist Along with Amphetamines, Methamphetamine, Clonidine, Guanfacine ・Each of MPH and ATX is effective for 70% of ADHD children ・High discontinuous rate is problem (30% or more) -mainly due to harmful rumors -medical compliance is important ・Need biological marker for objectively assessing their efficacy ・ fNIRS may be useful for assessing their effects 
Differential activation patterns between ADHD subtypes: Medication-naïve subjects
・Hyper activation of the rPFC in ADHD with ASD ・MPH may normalize the hyperactivation fNIRS can detect task-specific, regionally differential neuropharmachological effects of MPH and ATX on ADHD children 
ASD vs ADHD vs TD
But, individual-level analysis may be difficult ** ***
